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Abstract of JP 2006253647 (A) 

PROBLEM TO BE SOLVED: To provide a nitride ; ^ ?; j-: ?: \ 

semiconductor light emitting element with a structure .-■ 
with improved external quantum efficiency, by taking ,, . 

out effectively light whicli is attenuated while ' llfii''"'. ' • ' 

repeating fuii reflection in a semiconductor ^^■j;KSi;::.;;-;:;i;;r;;V;;::f^^^^^^ 

laminated portion and in a board. ; SOLUTiON: The L ; > 

nitride semiconductor light emitting element is " " 

provided with a semiconductor laminate 6 including } ^v.. 

a first conductive layer and a second conductive .5 >■.-■ :■■:• -.»* 

layer made of a nitride semiconductor on the surface ? 

of a substrate 1 made of sapphire as an example. A 

first electrode (for example, p-side electrode 8) is , . , ., ^^j.; 

provided which is connected electrically with the first V"' ;...'t. 
conductive type layer (for example p-type layer 5) on j.-.w...™w.,j™..;s'w..^^^^^^ 
the surface side of the semiconductor laminate 6, A ;'^"'^:^i'i;L''iii^ 
second electrode (for example, n-side electrode 9) Is .'~\. 
formed which is connected eiectricaiiy to a second ' ■? 

conductive type layer (for example, n-shaped layer ij''; 
3). In addition, part of the semiconductor laminate 6 
Is etched and removed so that each pillar-shaped 
portion 6a bristled with the semiconductor laminated 

portion in the pillar shape remains, and the n- i?!; J.;'r 

shaped layer 3 Is exposed around the pillar-shaped fSi!...^, i 

portion 6a. ; COPYRIGHT: (C)2006,JPO&NCIPI 
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mm t . mim^mm- a> 5r d ffi i mmmsfi i vm 2 mmmm ^ i^^ . tut ess± t 
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liiie«I*^^«#:^*-'^>=5rO . 1iiiSII2mffi3!)^'K^#««i7)Kfflt?e^SiiT^-& 

If 1 5rv ^ L 3 cov ^-f n*^ 1 mim<^^#^m^. 

±m^i- 'yriMm-h'^wmmi-<n'^X'h x . mi-^ >y ri;:^ 

i 3 ^ jfM Lx .. m%mmmmvm^r^M.w.mfm\A-ti. t t-x -y ^ y 

[0001] 

t^mi^^mi'tixx/^(^mmzm'ti. ^^izmL<ii. 'j'-^^<thi'-/r<:ommx 
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[0002] 
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ffl. fzkll£l nGaN^^ ( I nbG aa)itmtim^^*)nh^t^MM-th. OTR 

t) ^t-^m^mm-i^^j:h'is\m (mem) 34t. Gamk't,-i^^x^pmm3 5tti- 

Lrznmm3 3crmmiznm (tse) m.m3 9i^miit^tiizti,zx'oms&^tix\-^6. 
^fc. njfm3 3t3j;:x/pmm3 5ii^-^urcomtimm^^}fl]±^^tifzib. 'imm 

flit A 1 G a NJS ( A 1 t G a (7)itmm'^^h 'Om^k ^MM-th . iilTIs! t ) -ft-^ 
[0003] 

t$ii:5rV^j;3tK7-^x.7f-y^'tJ; '9»*S?fMaB5r:a-a-tl.^:a6-?;t>l> 
[0004] 

-^■'J:^'9l=L<ffil\ ;£^id^trp1li&lil^-r^^ci6, GaP^-^Al Ga I nP^, 
Al GaAs^^i:-£7)-ft-^^#*T1±. fzbtimSiZ^-^ixlXoliZ. -fyrcOJUH 

imt^imi^m) . -ttchib. laSt^V^-C, nJf^GaPtCftH 1 nff^GaPJi 
4 2 i: pff^Ga PIH4 3 kf]<Ji^^^'>-r}l'fS,^^tlX^mimMM'>4 4 ff'l\m^il. ^ 

commiiztzttii3mmmfj'^^^hpm9M4:6. Ga.pmM!(.4ic^mmzn$Mm4 7 
mm^ti. i^yi^ixi-yr^t^tifzmz. f^t nmmi>zxi:i^yi'yi^i>zx'o 
L E D -f 'v 7vmmizm4 4 a MMtmrnitm^tmhtix^^i „ 
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m2mmms {tztninrnms) {zmmiizmmixm2mM (tzbtiinmv&9) 

co^^mmmi omf&^tihtMz. :<^mmmi ocommi^z^mimsmmmzii^ 
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lz^j:lfz^. 0. 5 jj.m];XtMmLXMm-hZttimtL\\ 
[0024] 

0. 1-1 0//mSS. #t t<(iO. 5-5//mSJS. § f^, t < 1 -2 . 

»S«f*nJiai-eix{JfJMiiJi*^'^>-r, tfz. x-y^y^'-V-htiO. 1 3//m/:J>g 
a-CS)ii9«<-tl.J:x-y-?-y^<;OB$^;ii*-*^l./>:i6, 1-2 . 5//maSW!?^§ t-fl. 

[0025] 

. n ?EJjf 3 ^ 1 0 mggcoif $ ffM LT I. , -^O njgjf 3 ^<?)X -y ^ y 
§^l;«m>&^^>2.5//m<50rBlf^-ft;§^il^C t^CO^tl-^iXiTitiifii . i~'/rm 
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6 atim'^^i3.Hmmti^\^±-tumi,zh^ti\ i-i . B^umgatos^t-tsfcrnitt 
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[0026] 

[0027] 

fc&^fOF^-<x.7f-y^--t|SiatH^-<Xyf-y^'--TlT'3;i:*i'T'l'S*\ ^c^^^OS i 
02ti:}i<rmmm.fz\%it^YV-JxYt£}L\>zi. mmi-l^^^^iz. mm(7)J:o^j:izt^ 

J; V' t -?-(?)a;Kg|5 6a<r).>i9->'P JfM L T*3 (tff. F 7 ^ X 7-?- y^'- Srff 3 ; 1 1 

[0028] 

tlfzZnOii>h^j:mm.mmM7ti^0. l-l OjitmSS. ;tt;t(fO. 5jLimM5 

(tJ^tiTi^^. ^LT. ^sstLit^^frWiiaieto-gKii'x-yf-y/tc^iOi^ssfLT 

SsOT iJKtO. 2 S/^mg^cOJi^tOA l^tSr«jiLf^l^6 0 0■'CaST■v'>':?-■r 
l.i^:^:J;D^«^:tTmS^^, S3^K»mil7£?)±i^-gBt:. 0. IjLtmgSffiT) 

T i M t 0 . 3 mmm!^> A u K t iOlmlitiJt (C J: D P iPJllffi 8 mM^iix ^ 

\its:< . I TO^N i t Au i:C02-l 0 0 nmgScoSi,^-^^Jffi,, ^K^Sii^^^r 

t^^,. W&t:i-^yr±w\,ziim:ftzbtK'^h. 

[0029] 

a[zm^-otz%p\±mm^ a^tAO , a«ii56 a.ffMmxMt^xLxmz^hit ( p i 

) tt4:^gE6 aT'^SM^ tT^«f*lSfflt=tiJl.3K ( P 2 ) ifi^<ts:t1fi. a 

ffiftiL/inJF^jl3(73||ffiT-HJS^iKM*-lT (R) ^mimttzimUl^X' 

^'tJ; nJi^vi-y'fLXnmm3i:m^^^X\>-^hti\ a.ifiti:<X^-!mX'hh 
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[0030] 
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(TMG) , r>^-T (NHg) , hiJ.X-?-;t^T7l^S-T>i, (TMA) , V'}^^)VA 
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cp^Mg) t.fz\ti>^^ivmk{Yiyi7.rv) ti:}L(n>-jmti:ijx-km^\^xmm.m-h 
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t-f. /-ctitftfyr-f T*^f>^l.«««l±t, !ti:i(f4 0 0-6 0 0''C^SiO 
ffiiSt-. GaNjf*^^3^r-^.ffiS^^' '/7rJH2SrO. 00 5-0. IxtmgJ^JKU^f^, S 
0 0-1 2 0 0°C|Mffit'JftSt_h(fr, nff^GaNj5^^>5r-&nJ^Ji (KSJi) 3& 
1-1 OAtmSJK)SJl-tSo r>^^Z. fig#iaffi&4 0 0-6 0 Q-CtfOffiiSCTfT. 
X.iS'1— 3 nmcO I no, 1 3 G aj. N;^^ji>^|)'>i;l.'Jli; 10 — 20 ri mt^^G a N;^)^^,^:- 
|.^S-|jrJlt;?)^'3-8^rffil$il§^fia^#F (MQW) «3t(^)^S'l4l4&0. 0 5 
-0 . 3 AtmgSiSJSit-g. . -51, -if', )t;aSSl*|tOiaffi^ 6 0 0-1 20 0°CgK(C±lf 
, G a m-^th>t£h P?l?Ji5&0.2-l/i mgJt^-ixmWif-t.S> , 
[0034] 

^n\k. mm\z^ i ntj:}i<nmm:m^xv'BY-}'^yv<r)WMmfz^. 4 o o- 

8 0 0°cmKT'l 0-6 0:5)-mS<?)7--/PS:ffl^\ * hl^i-'X hS:^ffl{;:M^|jtT. * 

h 'J y /7 7 •I' Ig t j; '9 ^ ^° - - >- / ^ L T ^ti»ft«JilP 6 c^x -7 y :7'-t I, fp^j- ( ^ 
yTjWIBIfciU^niMSffMgPii-) ^If a]?-t+-& < I?')??;, ^"/TjgJBIfcnJIlMftffM-® 

ffM-r^. ^«f^. if»fe-^Sr5X^x-y^y;/^B{=AfLT. !ttiKm*;y^&5 

0 s c c m , HtI-fLSfRX?'X $r 5 s c c mjl . X i^'tfO^Ml^lE^J S: 0 . 6 P a 
tla5ELTJlg|53^';^^^0RFy^V-5r 1 5 OWg^, •7'"yX-7^\%V^m)fzWyY%% 

H«ft^^gP6 a(50)f DfcJ;t>'ntBI«S<50J^^«PJt<50^*«iigP6!6^"Xy^y^^Sfl^ n 

ff^ii 3 ^iffitB-ri) o >! o t # (73X .y ^ y ^^v- Mi 0 . 1 3 ;(/ m/i^sjKT\ 2 0 'ims. 

[0035] 

^crYik^ /ttiH'Ga F-ri?)ZnOJi^MBE. X^N'-y^. tSBM. PLD. jj" 

y7v-f - -f yyti fo^ra t J; o o . 5 mggj^-r -s. i 1 1 j; D wmmnm i ^ 

mm-l. ^IX. Uyh:^ymizX'0. m^<n:3:'yi~ynzX'omiiiltinmm3com 
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'th:itiz^'oi^yi^~L'c-^^^tL. nffljmffi9fc-ri.. mymmmmi^^- 
mi.z^miz'jyhty-mz]:*]. Tim^O-lumlf. Aul'SrO. 3^mjSJlLTptiJ 
mS8&ffM-r^„ ^OiS*. 01t^§ixl.ffi®(OLEDf-/T3!)WStLl.„ 
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mmcomm. m&.ti^mt'&.m.x'hi-tyr-frm.com'Ch'^fzfzxb. nmmM9 

mz-f -y rwma i w n fiiji:sc?)jwiii(cattgi5 6 a ^^fm t l t , ss*^' s i c t?) 
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f^*gP«ii3Ett»mi7^7D|IM(.CmKtii73mt'«?tl, n|iM®9(i. Si CSS IK 
[0038] 

mmm ipmm) 5. iStti4^x.y^y^T'^fc^s<ii:t:j:'9. ffi2»©i?s ( 
mea.t?(^mM^i ocr)mmiosit^:o.5Mma±.m\Mt-c6mt^ztti^^i^i,z 

[0039] 

-r^rio-^, 115 (a) t:;<-i;-«ita;i Otieftt5fMffl56a(7)-S|5(7)J)i;:A;ll*5-7i^$il 

^ i 3 vstt«4 T-mL/;3t(±, mmimzmts^ ( q i ) ^s«Mtjit^3t ( q 2 ) 
^i:H:^ta;^. fti^wtisffifflij, ^imnme tmimm. mimea^^t'm 

txiUM^iii, --^x\ fiiM^re]{:ati3t (Q3 ) \mm\ g a^t^^mthzuzti: 

[0040] 

tt, a«a56arti,. nmm3. sttii4. pjfM4T-«is$ixTi3D. ^-y-Wji^ 

1 Ommi 0 a*^A,ffi»L/t3t*^ai^ii56 arttcAlttS , mm 6 a^COiSttJI 4 
ti;A»L, ;«m^gP6 art«iS'tiii4tfct^-r7fetKiR^4it-(: L^t\ IWlOa*^ 
f^tiiltLj^c^K (Q3) (i^:}^t^'f.g|;A.Jittii$^^^^^'^;t^'^:0. i'f^»i^a**-mL^r 

w ^^x\ mmbsim)k^-^AX'<nmLmm<'fz>hi.zh. ttz. A^mmmio 
mmmAxmt Lxmmi,z^h&mm 6 a t3iBiT$tL^:i.a a \:z-thfzmzh . 
115 (b) (:*$tLi>j:atc. mm^3.cm^iy>.^^mo(nmM (^©§4) 
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-e«f*, Sffii^»^-^M7°5X-?x.yf-y^-»cAixT. fct x.{fJ!i*;^?':^& 5 0 s c 
cm. mmmm:^^i5s ccmWil. x-y^yi/pf^OgartE^J^O. 6 Patens 

FVNV-^SOWtLito -etOfell. v,:^7(cai:)il^:V^T-BaiLTl^l>f--/rjSlllloa 
«i56 a4ic?)P©a5. igttji4*^x.yf-y^-§ixT, nmM3:hm\iii-h . ^ilt J; 0 
. lllcO«i^J:0ta«g|I6ac7)ii§S:fi<?g^-rSit*i-C&'l.„ 
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